Purpose: The aim of this study is to determine the involvement of the upper gastrointestinal system (GIS) in patients diagnosed with Crohn's disease (CD), ulcerative colitis (UC), and non-inflammatory bowel disease (IBD) and to compare their differences. Methods: This study included patients aged between 2 and 18 years who underwent colonoscopy and esophagogastroduodenoscopy (EGD) for the first time due to the prediagnosis of IBD. In EGD, samples were taken from duodenum, antrum, corpus, and esophagus; and gastritis, duodenitis, and esophagitis were identified through histopathologic examination. The data gathered the ends of the research were compared between IBD with non-IBD groups and between CD-UC with non-IBD groups, and the presence of significant differences between groups were determined. Results: In our study, 16 patients were diagnosed with CD, 13 with UC, 3 with undeterminate colitis, and 13 with non-IBD. In the histopathological examination of the groups, GIS involvement was found in 94.1% of patients diagnosed with IBD and in 38.5% of non-IBD patients. Moreover, the difference was found to be statistically significant (p=0.032). No significant difference was found between the CD and UC groups. Gastritis was mostly observed in 93.8% of CD-diagnosed patients, 76.8% of UC-diagnosed patients, 81.2% of IBD-diagnosed patients, and 38.5% of non-IBD-diagnosed patients. On the other hand, significant differences were found between CD and non-IBD groups (p=0.03), UC and non-IBD groups (p=0.047), and IBD and non-IBD groups (p=0.03).
INTRODUCTION
Inflammatory bowel disease (IBD) is a lifelong and uncontrolled inflammation of the intestinal tract. In general, ulcerative colitis (UC) and Crohn's disease (CD) constitute the two main subgroups of IBD. It is unclassified colitis or undeterminate colitis (IC) clinical, endoscopic, histological cases, as well as Pediatr Gastroenterol Hepatol Nutr colectomy cases, which cannot be classified. In addition, 1% to 15% of IBD cases are classified as IC cases [1, 2] .
In spite of intensive research, the etiology of the disease is still unclear. The uncontrolled and dysregulated inflammation occurring due to intestinal barrier dysfunction, as a result of environmental factors in patients with genetic predisposition, is suspected [3] .
For the diagnosis of IBD, the evaluation of the histological data, together with anamnesis and endoscopic and radiological findings, is important. The most effective and sensitive methods regarding the differential diagnosis between UC and CD are the endoscopic investigation and histological evaluation of the endoscopic biopsy material [4, 5] .
CD may emerge in any region of the gastrointestinal system (GIS). UC is usually localized in the colon; however, it may also cause a mild inflammation in the terminal ileum, which is called backwash ileitis. Recent studies have shown that both UC and CD may affect the upper GIS of children and adults [6] [7] [8] [9] [10] [11] . Therefore, the endoscopic evaluation of the upper GIS is essential in the extent of IBD. The Porto study group by the European Society for Paediatric Gastroenterology Hepatology and Nutrition recommends esophagogastroduodenoscopy (EGD) in all children suspected with IBD, and they also recommend the conduction of multiple biopsies and histopathological investigations on the upper GIS, namely stomach, duodenum, and esophagus [12, 13] . The aim of our study is to conduct a prospective evaluation on patients suspected with IBD and to determine the involvement of upper GIS in patients diagnosed with CD, UC, and non-IBD and to compare the differences between these diseases.
MATERIALS AND METHODS
This study included patients aged between 2 and 18 years who underwent colonoscopy and EGD for the first time due to the prediagnosis of IBD in the Pediatric Gastroenterology Endoscopy Unit of Akdeniz University from June 2015 to December 2015. This study received the approval of the ethics committee (No. 279/10-06-2015). The verbal and written consents of the families were obtained prior to the endoscopic and colonoscopic examinations. Patients using proton pump inhibitors (PPI), H2-receptor antagonists, and steroids were excluded from this study, as well those patients who refused to undergo EGD although they already had colonoscopy. Futhermore, patients diagnosed with other gastrointestinal diseases, such as celiac disease and maltoma, were excluded.
During the EGD, two biopsies were taken from antrum corpus and esophagus. The specimens were taken from macroscopically normal and inflamed mucosae. After formol fixation and paraffin wax embedding, all specimens were stained with hematoxylin-eosin. To increase the chance of diagnosis, all specimens were cut for more than two times so as to reduce the size up to 5 μ. The specimens were analyzed by the pathologists experienced in IBD.
Helicobacter pylori results were obtained along with the screening of the histological examination and cultivation of the biopsy specimen.
For the diagnosis of CD, UC, and IC, the diagnosis criteria of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition and of the Crohn's and Colitis Foundation of America, as determined through histopathological investigation of the biopsy conducted during the colonoscopy, were used [14] .
For the diagnosis of the different types of gastritis, the updated diagnosis criteria of the Sydney System was used [15] . Chronic inactive gastritis is defined as the infiltration of plasma cells and lymphocytes in the lamina propria, with the absence of neutrophils and intra-epithelial lymphocytes. Chronic active gastritis is defined as the formation of abscess of any density in the base of the intra-epithelial neutrophils or chronic gastritis. H. pylori gastritis was diagnosed with the identification of the H. pylori microorganism. H. pylori negative chronic active gastritis is defined as the absence of the histopathological demonstration (Cell Marque, Rocklin, CA, USA) of H. pylori albeit the presence of histopathological characteristics of H. pylori infection [15] [16] [17] . Focal enhanced gastritis is defined as the coverage of the normal mucosa with lymphocytes, macrophages, plasma cells, and occasionally neutrophils in at least one foveola or gland [18, 19] . Atrophic gastritis is a histopathologic entity characterized by chronic inflammation of the gastric mucosa with loss of gastric glandular cells and replacement by intestinal-type epithelium, pyloric-type glands, and fibrous tissue. Atrophy of the gastric mucosa is the endpoint of chronic processes [20] . These histopathological criteria do not always explain the diagnosis. Several samples taken in some patients may have more than one type of gastritis, especially in samples taken from antrum and corpus.
Active duodenitis is defined as the infiltration of the duodenal mucosa by neutrophils [15] . There may be presence of erosions, but the foveolas may not show dysplasia, which is a supporting finding for the diagnosis of peptic duodenitis or duodenopathy [21] .
IBD can be diagnosed by comprehensive clinical findings and pathological findings. On the other hand, if clinic, endoscopic and radiological data were insufficient, IC was diagnosed. If the histopathological findings were not in line with IBD but were matching with diseases, such as infectious colitis, eosinophilic colitis, or nonspecific colitis, the patients were diagnosed with non-IBD instead. The records of the study were used for the comparison of IBD with non-IBD patients, CD with non-IBD patients, and UC with non-IBD patients, and for the evaluation of the statistical significance of the results as well.
Statistical analysis
Statistical analysis was done with the SPSS version 15.0 (SPSS Inc., Chicago, IL, USA). The comparison of the data was done through Mann-Whitney U-test, chi-square test, and Fisher exact test. For the definitive statistical analysis of the data, mean± standard deviation for numeric variables and numbers and percentages for the categorical data were used. The significance level was set to p＜0.05.
RESULTS
During our study, 57 patients with suspected IBD were evaluated. However, four patients due to refusal to EGD, four patients due to PPI usage, and one patient due to steroid usage were excluded. Furthermore, three patients dropped out of the study, because they were diagnosed with celiac disease after EGD. Ileocolonoscopy and gastroscopy were performed to all the remaining 45 patients. Out of 45 patients enrolled in our study, 16 of them were diagnosed with CD, 13 with UC, three with IC, and 13 with non-IBD. The non-IBD group consisted of patients with infectious colitis (eight patients), eosinophilic colitis (two patients), and nonspecific colitis (three patients). Of the patients, 58.6% of patients were males, and 41.4% were females. The male/female ratio was 1.4/1. The mean age of the patients was 12.41±3.96 years. The mean duration of the complaints in the non-IBD group was the longest, which was five months. Abdominal pain, as one of the complaints encountered during the visit, was most frequently observed in the CD group (68.8%); in addition, it was also observed in 56.2% of IBD patients and in 53.8% of UC and non-IBD patients. Abdominal pain at upper quadrants was the rarest complaint, and it was observed in 25.1% of CD patients, 15.6% of IBD patients, and in 7.7% (one patient) of UC and non-IBD patients. Diarrhea, growth retardation, and perianal abscess or fistula was most often observed in patients with CD, occurring in 68.8%, 56.3%, and 18.7% of CD patients, respectively. Hematochezia was most often observed in patients with UC (92.3%). Weight loss was most often observed in non-IBD patients (15.3%). The aforementioned percentages are presented in Table 1 .
Upper GIS involvement was revealed in 94.1% of IBD patients and in 38.5% of non-IBD patients through histopathological examination. The difference between these two groups was statistically significant (p=0.032). The highest rate of duodenitis was found in the CD group (56.3%); and it was in 46.9% of IBD patients, 38.5% of UC patients, and 23.1% of non-IBD patients. The differences among Pediatr Gastroenterol Hepatol Nutr the groups were not statistically significant. Similarly, the differences in esophagitis incidence among the groups were insignificant: 68.8% in CD, 59.3% in IBD, 46.2% in UC, and 38.5% in non-IBD groups. Gastritis was most often observed in patients diagnosed with CD (93.8%). It was observed in 81.2% of IBD patients, 76.8% of UC patients, and 38.5% of non-IBD patients. Although there was no statistically significant difference between CD and UC groups, statistically significant differences were found between CD and non-IBD groups (p=0.03), UC and IBD groups (p=0.047), and IBD and non-IBD groups (p=0.03), as shown in Table 2 .
Regarding the gastritis subgroups, incidence of the chronic active gastritis was 50.0% in the CD group, 46.2% in the UC group, 43.7% in the IBD group, and 23.1% in the non-IBD group. The incidence of the chronic inactive gastritis was 6.3% in the IBD and CD groups and 7.7% (one patient) in the UC group. Focal enhanced gastritis was detected in two patients (12.5% in CD and 6.3% in IBD groups), and it was not observed in the UC and non-IBD groups. The highest incidence of the H. pylori gastritis was detected in the non-IBD group (15.4%), and H. pylori incidence was found in only one patient in the CD and IBD groups (6.3% and 3.12%, respectively) (Table 3) .
DISCUSSION
In recent years, EGD became an intervention regarded as necessary by many authors for the diagnosis of suspected IBD in children [7] [8] [9] . The results of our study confirmed this opinion and indicated that EGD is necessary for the diagnosis of suspected IBD in children.
In our study, we observed that upper GIS involvement was significantly higher in the IBD group as compared with the non-IBD group. However, only 15% of our patients had complaints regarding their upper intestinal system during their visits. Lemberg et al. [7] reported the involvement of upper GIS in 88.4% of their patients out of 86 children diagnosed with IBD. In the study conducted by Roka et al. [22] , a statistically significant difference was found between IBD and non-IBD groups. Similarly, in a study by Hummel et al. [23] , a significant difference between the IBD and non-IBD groups were found as well. In our study, we were able to find a significant difference between the IBD and non-IBD groups (94.1% and 38.5%, respectively); hence, the results of our study confirm the results of previous studies mentioned above.
The duodenitis incidence in the CD, UC, IBD, and non-IBD groups were 56.3%, 38.5%, 46.9%, and 23.1%, respectively. Although there was no significant difference, we observed a higher involvement of the CD group. Likewise, in the study of Kovacs et al. [24] , the incidence of duodenitis in CD, UC, and non-IBD groups were 48%, 29%, and 31%, respectively, in which the highest incidence was found in the CD group. The results of this previous study are in line the results of our study.
The esophagitis incidence in the CD, UC, IBD, and non-IBD groups were 68.8%, 46.2%, 59.3%, and 38.5%, respectively, without any significant difference between the groups. The highest incidence found for the CD group. Thus, these findings are also in accordance with the results of Hummel et al. [23] and Sonnenberg et al. [25] , in which no significant differences were detected as well.
According to the results of our study, the incidence of gastritis in the CD, UC, IBD, and non-IBD groups were 93.8%, 76.9%, 81.2%, and 38.5%, respectively. Although there was no significant difference between the CD and UC groups, the differences between CD and UC groups, UC and non-IBD groups, and IBD and non-IBD groups were statistically significant. These findings are in line with the results of the study that focused on gastritis and showed that the gastritis rates were 72.1% in CD, 69.2% in UC, and 1.4% in IC, which are significantly different from other groups [7] . They also conform with the results of the study reporting gastritis incidences of 64% in CD, 27% in UC, and 41% in non-IBD, with a significantly higher incidence [23] . Moreover, our results are also in line with the results of the study reporting gastritis incidences of 51% in CD, 33% in UC, with significantly higher rates as compared to 5% in non-IBD and also with the study reporting gastritis incidences of 69% in CD, 24% in UC, and 7% in IC, with significantly higher rates in CD and UC [23, 24] .
Although H. pylori negative chronic active gastritis, which is a subtype of gastritis, is encountered very rarely in a healthy population, it was observed much commonly in UC (30%) and CD patients (70%) [26] . Therefore, some investigators suggested that the presence of the H. pylori negative chronic active gastritis must be included in the definitive diagnosis of IBD [27] [28] [29] . The results of our study are in line with Pediatr Gastroenterol Hepatol Nutr these data: the incidences of H. pylori negative chronic active gastritis were 43.7% in IBD, 50.0% in CD, 46.2% UC, and they were significantly higher in these groups as compared to the non-IBD group (23.1%).
In previous studies, the incidence of H. pylori gastritis is lower in the healthy population as compared to IBD group [30, 31] . In our study, the incidence of H. pylori gastritis was 15.4% in non-IBD group, and the incidence of H. pylori gastritis was 3.1% and 6.3% in the IBD and CD groups, respectively. H. pylori gastritis was not observed in the UC group.
Numerous studies conducted on adults showed that focal enhanced gastritis (FEG) is relatively common in IBD patients [27] . The incidence of FEG, which differs among IBD patients from study to study, was up to 76% in CD patients and up to 20% in UC patients, and it was more often observed in adolescents rather than adults [25, 32] . In our study on IBD patients, FEG was observed in 6.3% of CD and in 12.5% of UC patients and was not seen in non-IBD patients. These results conform to the literature.
In conclusion, the result of our study show that GIS involvement is more frequent in children diagnosed with IBD, CD, and UC than in children with non-IBD condition, and it was significantly shown that the incidence of gastritis was observed higher in UC and CD groups than in the non-IBD group.
